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Nucleic AcaA Chw*J>tAy 

[103] 8 , 2 1 -ANHYDRIDES OF PURINE-8-THI0L NUCLEOSIDES (OR OF PURINE 

2 f -THIONUCLEOSIDES) 
^ Synth&>i6 oi &,2' -AnhydAonuclzoAtdte oi Pu/iin£-&- thiol [on. oi 
I 5,2' -knhydh.o- [2* -thlomicZzo^idu)] by Uae oi Viphwyl Ccuibonata cub 
\jtk& CycZiztng Agznt 

Masakatsu Kaneko, M. Kimura, and Bunji Shimizu ' 

C&ntAal RutaAch LaboAato/vioA oi Sankyo Co., Ltd., 2-58, 1-Chome., 

HiAomacht, Skinagawa-Ku, Tokyo, Japan 



INTRODUCTION 

Purine anhydronucleosides that have an anhydride ring between C-8 
of the purine residue and a hydroxyl group of the glycosyl group 
are useful intermediates for the modification of the sugar moie- 
ties, 1 Especially, 8 , 2 1 -anhydronucleosides of purines are impor- 
tant compounds for the synthesis of 2-deoxy-D-eA£/;#^o-pentosyl- 
purines. The method described here is convenient for the large- 
scale preparation of 8, 2 1 -anhydrides of pur ine-8-thiol nucleosides 
[8, 2 1 ~anhydro-(2 f -thionucleosides) ] by use of diphenyl carbonate 
as the cyclizing agent. a 



Ikehara and coworkers reported that the method using diphenyl 
carbonate as the cyclizing agent is also applicable to the synthe- 
sis of 8, 2* -anhydronucleosides of purines in poor yield. 
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PROCEDURE 

b 

$, V -Tkioankyd^ioadzno6im ( Za) 

8-Mercaptoadenosine 1 * (.la) (24.0 g, 105 mmol) and diphenyl carbon- 
ate (20.5 g) are added to W, M-dimethylf ormamide (80 ml), and the 
solution is heated for 10 min at 150°. To the solution is added 
sodium hydrogen carbonate (300 mg), and the solution is heated 
until bubbling ceases. The solvent is removed Jbfi vacuo , and the 
residual gum is triturated with ether (300 ml). The resultant 
powder is suspended in ethanol (300 ml) , and the suspension is 

^8, 2 ■ -Anhydro-6-amino-9-B-D-arabinofuranosylpurine-8-thiol. 
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saturated with gaseous ammonia at 0° and then stirred for 5 hr at 
room temperature. The suspension is concentrated <Ln vacuo to 
-200 ml, and the insoluble material is crystallized from a 
restricted volume of water (with activated charcoal) to give 
10.38 g of the desired compound 2a. An additional 4.0 g of crys- 
tals is obtained from the mother liquor. An analytical sample is 
obtained by recrystallizat ion from water; m.p. 210° to 213° 

(melts at 140° to 150°, solidifies at 173°); A 0 ' 1 - HC1 277 nm 
v max 

(£ w 20.10), X H2 ° 275.5 nm (e 20.30), 220.5 nm (e 19.30), 
mM max mM mW 

A 0.1M NaOH 276 nm 20.30), 220.5 nm (e M 19.30). 

max mM mM 

§, 2 ' -Tlvioanhyd/iOQuano^^inc [2b] 

By almost the same procedure as that used for preparing compound 

2a, 5.5 g of compound lb is obtained (from water) starting from 

6.30 g (20 mmol) of 8-mer captoguanosine 5 (lb); m.p. >220° ^O-^HCl 

max 

267 nm (e M 14.30), X H2 ° 265 nm (e M 14.80), 280 nm (sh) (e 

mM max mM mM 

13.10), and X 0 - 1 ^ Na0H 279 nm ( e M 13.20). 

max mM 

8,2* -Tkloanhydn.oxan£hoAsLne.^ (2c) 

By almost the same procedure as that used for preparing compound 
2a, 780 mg of compound 2c is obtained (from water) as fine nee- 
dles, starting from 948 mg (3 mmol) of 8-mercaptoxanthosine 6 (1c); 

m.p. (dec.) from 278°; x 0,1 - HC1 249 nm (e „ 12.30), 278 nm (e 
r max mM mM 

13.00), A H2 ° 255 nm (e M 13.40), 28.2 nm (e u 12.60), A°'^ Na ° H 

max mM mM max 



C 8, 2 ! -Anhydro-9-B-D-arabinofuranosyl-8-mercaptoguanine. 
^8,2' -Anhydro-9-B-D-arabinof uranosyl-8-mercaptoxanthine . 
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257.5 nm (e „ 14.00), 287 nm (e 13.30). 
mM mM 

« , 2 ' -knhydJio- ( 2-o/tm>io - 9 - ft-iy-sUbo&uAanoA ylpuAlm-6-tkiol ) Z [2d] 

By almost the same procedure as that used for preparing compound 

2a, 4.70 g of 2d is obtained (from water) starting from 6.29 g 

(19 mmol) of 2-amino-9-(3-D-ribof uranosylpurine-6, 8-dithiol 7 (Id); 

m.p. 220° to 228° (dec); A 0 ' 1 - HC1 235 nm (e 11.80), 261 nm 
v max mM 

(e 11.00), 355 nm (e^ 26.00), 235 nm (e^ 11.60), 261 nm 

(e^ 10.30), 355 nm (e^ 26.20), X° a ^ N *° H 258 nm (e^ 16.30), 

331 run (e w 22.30). 
mM 

S, 2 1 -ThZoankyd^olnoAine.^ ( 2e) 

By almost the same procedure as that used for preparing compound 

2a, 229 mg of compound 2e is obtained (from a small volume of 

water) starting from 300 mg of 8-mercaptoinosine 4 (Je); m.p. dec. 

from 280°; x 0 * 1 ^^ 1 206.5 nm (e 15.30), 264 nm (e 16.40), 
max mM mM 

X H2 ° 205 nm (e u 15.10), 263.5 nm (e 16.30), 268 nm (e 16.90) 
max mM mM mM 

By almost the same procedure as that used for preparing compound 

2a, 684 mg of crystalline 2jJ is obtained (from 200 ml of water), 

starting from 1.79 g (5.7 mmol) of inosine-6, 8-dithiol (JjJ); m.p. 

dec. from 251°; x 0 * 1 - 1101 251 nm (e M 9.54), 336 nm (e M 24.10), 
max mM mM 

X H2 ° 250 nm (e M 9.35), 336 nm (e 24.10), X 0 ' 1 - Na ° H 248.5 nm 
max mM mM max 

(? 

8, 2 T -Anhydro-(2-amino-9"S-D : -arabinof uranosylpurine-6, 8-dithiol) . 
^8, 2 f -Anhydro-9-0-I)-arabinofuranosyl-8-mercaptohypoxanthine . 
^8, 2 ! -Anhydro-9-B-D-arabinof uranosylpurine-6, 8-dithiol. 
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(e w 14.70), 321 nra (e M 24.80). 
mM mM 
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